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[57] ABSTRACT

A process for the preparation of 1compounds of the
formula

111 Patent Number:
451 Date of Patent:

4,960,940
Oct. 2, 1990

(CH3=~SO>—CH=—CHy—0H);

NH>

in which the side chains —CH;—S0O,—CH;—CH-
+——QH are in the ortho-, meta- or para-position relative
to one another and the amino group is in the 4-position
in the case where the two side chains are in the 1,2- or
1,3-position, by reacting 1 mol of xylylene dichloride
with at least 2 mol of mercaptoethanol at 40°-150° C. in
an aqueous medium in the presence of an acid-binding
agent to give the corresponding compound of the for-
mula

CH;—S—CH,—CH;—O0H

CHy—S—CH;—CH>;—OH

oxidizing this product with at least 4 mol of hydrogen
peroxide at 50°-120° C. at a-pH<7 in the presence of
tungsten(V1) compounds to a compound of the formula

CHy~—SO»—CH;—CH»—OH

CH;=S0y~=CH>—CH>—~OH

converting this product with anhydrous sulfuric acid at
30°-45° C. to the corresponding bis(sulfuric ester), ni-
trating the latter with high-percentage nitric acid at
0°-60° C. to give the bis(sulfatoethylsulfonylmethyl)ni-
trobenzene, hydrolyzing this product after the addition
of water by heating followed by reduction.

9 Claims, No Drawings
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BISHHYDROXYETHYLSULFONYLMETHYL)ANI-
LINES AND A PROCESS FOR THEIR
PREPARATION

The present invention relates to novel bis(hydroxye-
thylsulfonylmethyl)anilines and a process for their prep-
aration. The novel compounds are useful precursors for
the preparation of fiber-reactive dyes.

The novel compounds of the general formula (I)
mentioned below and precursors thereof of the general
formula (II) (see below) have not yet been described in
the literature. GB Patent No. 931,595 merely discloses a
derivative of (I) (4-amino-2,6-bis(hydroxyethylsulfonyl-
methyl)toluene, which is said to be a precursor for fiber-
reactive dyes. Its preparation is carried out in an ecolog-
ically unfavorable manner by chloromethylation of
4-nitrotoluene to give 4-nitro-2,6-bis(chloromethyl)tol-
uene, which is then reacted in a manner known per se
by chlorine exchange with mercaptoethanol, oxidation
with hydrogen peroxide and reduction with iron to give
the final product.

This synthetic sequence uses, as the key step, the
industrially unsatisfactory chloromethylation of nitro-
aromatics by means of formaldehyde/hydrochloric acid
(with the formation of dichlorodimethyl ether whose
disposal absolutely requires large technical expendi-
tures), allows only the introduction of reactive substitu-
ents in the m-position with respect to the nitro group
(and amino group) and requires solvents in the chlorine
exchange step (cf. Example 4 of the abovementioned
GB patent).

In contrast, the compounds according to the inven-
tion of the general formula (I) in which R and X denote
hydrogen atoms and which are structurally different
from the known compound in that at least one reactive
group is not in the m-position relative to the nitro (or
amino) substituent can be prepared from bis(chlorome-
thyl)benzenes, which are readily available industrially
by side chain chlorination of the isomeric xylenes, fol-
lowed by purification through distillation.

The characteristic feature of the synthetic sequence
of the present invention is the fact that the nitrogen
function is introduced into the molecule only after the
reactive groups have been synthesized, which results 1 n
a substitution pattern which is different from that of the 4
state of the art. In addition, the change in the order of
the process steps makes it possible to carry out all steps
in the absence of solvents. The novel compounds and
processes for the preparation thereof therefore allow a
wider range of substituents relative to one another and °
make possible an industrial synthesis without the use of
solvents and by means of conventional apparatuses from
precursors which can be synthesized without any eco-
logical difficulties. ~

Accordingly, the present invention relates to novel
bis(hydroxyethylsulfonylmethyl)anilines of the general
formula (I)

(CHy=SQ3=CHy;—CH;—0—X); (1)

NR;>
in which R and X denote hydrogen atoms, the two side

chains —CH»—S0O;—CH;—CH,—0O—X are in the
ortho-, meta- or para-position relative to one another
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and the —NR3 group is in the 4-position in the case
where the two other substituents are in the 1,2- or 1,3-
position, and to a process for their preparation by react-
ing 1 mol of xylylene dichloride (1,2-, 1,3- or 1,4-bis(-
chloromethyl)benzene) with at least two mol of mer-
captoethanol at temperatures from about 40° to about
150° C., preferably about 70° to about 120° C., in an
aqueous medium (in the absence of organic solvents) in
the presence of an acid-binding agent to give the corre-
sponding bis(hydroxyethylmercaptomethyl)benzene of
the general formula (II)

CH;=S(0)y—CH;—~CH;=0—X (11)

CH—S(0)y—CHy;—CH—0~X,

in which X denotes a2 hydrogen atom and n denotes the
number 0, and the two side chains are in the ortho-,

~ meta- or para-position relative to one another, oxidizing
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this intermediate after or preferably without isolation
with at least 4 mol, preferably 4.4 to 5.6 mol, of hydro-
gen peroxide at temperatures from about 50° to about
120° C., preferably about 80° to about 100° C., at a pH
of <7, preferably <4, in the presence of tungsten (VI
compounds as a catalyst to give the corresponding bis(-
hydroxyethylsulfonylmethyl)benzene of the abovemen-
tioned general formula (II), in which X denotes a hy-
drogen atom and n denotes the number 2, converting
this product with at least 4 mol, preferably 5 to 7 mol,
of anhydrous sulfuric acid at temperatures from about
30° to about 45° C. to the corresponding bis(sulfuric
ester) of the general formula (IT) mentioned, in which X
denotes the group —SO3H and n denotes the number 2,
nitrating the latter with at least the stoichiometric
amount of high-percentage nitric acid, possibly as a
mixture with anhydrous sulfuric acid, at temperatures
from about 0° to about 60° C., preferably about 25° to
about 45° C., to give the bis(sulfatoethylsulfonylme-
thyl)nitrobenzene of the formula (IIX)

CH,—S0>=CH;—CH;—0S03H (II1)

CHy—SO—CHy—CH;—0OS0O3H
NO;

in which the two side chains —CH~—S0O7—CH—CH-
»—(0OS0O3H are in the ortho-, meta- or para-position
relative to one another and the nitro group is in the
4-position in the case where the two side chains men-
tioned are in the 1,2- or 1,3-position, hydrolyzing this
product after the addition of water by heating, advanta-
geously at temperatures from about 100° to about 120°
C., to give the corresponding bis(hydroxyethylsulfonyi-
methyl)nitrobenzene and reducing the latter, after isola-
tion of the intermediate, with iron in an aqueous me-
dium or preferably with catalytically activated hydro-
gen to the bis(hydroxyethylsuifonylmethyl)aniline of
the general formula (I), in which R and X denote hydro-
gen atoms and n denotes the number 2.

As for the procedure of the individual steps of the

process according to the invention, details are given
below:
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1,2-, 1,3- or 1,4-bis(chloromethyl)benzene (A) is re-
acted in an aqueous medium without using organic
solvents with mercaptoethanol in the presence of an
actd-binding agent to give the corresponding bis(hy-
droxyethylmercaptomethyl)benzene (B): 5

CH;Cl

o
CHCl + 2HS—C;Hs—OHZZ 10

A

CH;—S—CyHy4—OH

15

CHy~S=CyHs—OH + 2CI® + 2H,0

B

20

At least 2 mol of mercaptoethanol are required for the

quantitative reaction of one mol of bis(chloromethyl)-

benzene. To obtain high yields in an industrially justifi-

able time, a molar excess of 10 to 100%, preferably 20 to
30%, of mercaptoethanol has proven advantageous.

Suitable acid-binding agents are the oxides, hydrox-
ides and carbonates of the alkali metals and alkaline
earth metals, preferably the hydroxides and carbonates
of the alkali metals and also the oxides of the alkaline
earth metals, potasstum hydroxide or potassium carbon-
ate and magnesium oxide being very particularly, suit-
able. As a rule, they are used in the equivalent ratio of
1:1 with respect to mercaptoethanol. A slight excess (up
to about 30%) of acid-binding agent does not adversely
effect the reaction and is therefore allowed.

The condensation is carried out at temperatures from
about 40° to about 150° C., preferably about 70° to
about 120° C., very particularly preferably at about 90°
to 100° C., and is completed in a few hours. At tempera-
tures above 100° C., the condensation must be carried
out in the closed system under pressure.

The bis(hydroxyethylmercaptomethyl)benzenes (B)
which are precipitated after the reaction as a solid or oil
are 1solated by filtration or phase separation, if neces-
sary, although it is particularly advantageous to react
them further in the form of the condensation mixture.

The oxidation of compounds (B) to the bis(hydroxye-
thylsulfonylmethyl)benzenes (C) is carried out using
hydrogen peroxide in the presence of tungsten (VI)
catalysts (sodium tungstate, tungsten trioxide):
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CHy—S—CHs—OH
CHy—S—CyH4—OH + 4H202% 3
B
CH;—S0,;—C;Hy—OH
60

CHy—SO2—C2Hs—OH + 4H->0

C
63
To this end, a solution of the isolated compound (B) in
water or, particularly advantageously, directly the
abovementioned aqueous condensation mixture formed

4

is reacted at a pH of <7, preferably <4, after the addi-
tion of the catalyst (0.1 to 10 parts per mole of com-
pound (B), preferably 1 to 3 parts) with at least the
4-fold molar. amount of hydrogen peroxide, preferably
the 4.4- to 5.6-fold molar amount, at temperatures from
about 50° to about 120° C., preferably about 80° to
about 100° C., and the mixture is stirred for another 2 to
20 hours, preferably 4 to 10 hours. The bis(hydroxye-
thylsulfonylmethyl)benzenes (C), which precipitate
after cooling of the mixture to room temperature, are
filtered off with suction, washed and dried.

Before nitrating the compounds (C),.the hydroxyl
groups of the substituents must be protected. This is
done by esterification with sulphuric acid to give the
half esters of the general formula (D):

CHy;—SO,—CrH4—0OH

CHz—S0;—CHy—OH + 2HS04—57-5—>>

C

CH;=—S03—C;H4—0O0—S0O3H

CH;—50—CyH4—0—S0O3H

D

To complete the esterification, it is necessary to remove
the reaction water, which is achieved according to the
invention by using anhydrous sulfuric acid in at least a
4-fold, advantageously 5- to 7-fold, molar excess. Under
these conditions, a quantitative reaction at a moderate
temperature (about 30° to about 45° C.) is possible in a
few hours.

The resulting sulfuric acid solution of the compounds
of the formula (D) serves directly as the nitrating me-
dium according to the invention. Isolation of the bis(sul-
fatoethylsulfonylmethyl)benzenes (D) brings no advan-
tages. The nitration is carried out by the addition of at
least the stoichiometric amount of high-percentage ni-
tric acid, if necessary, as a mixture with anhydrous .
sulfuric acid (generally known as “mixed or nitrating
acids’) over a period of 2 to 10, preferably 3 to 6, hours
at temperatures from about 0° to 60° C., preferably at
about 45° C. To complete the nitration, it can be advan-

tageous to use the nitric or nitrating acid in a small
excess (5 to 20 mol percent):

CH»—S0O3y=—CyH4—0OS503H

H,SO
CHp—S0;—C3H4—O0SO3H + 2HNO3———>

D

(CH2—502~C2H4—0S03H);

NO;
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The bis(B-sulfatoethylsulfonylmethyl)nitrobenzene of
the general formula E or I (R is 0, X is —SO3;H) present
after the completed nitration in sulfuric acid solution is
usually not isolated either according to the invention (if
desired, 1t can be precipitated by salting out with, for
example, sodium sulfate and separated off from the
major amount of sulfuric acid by filtration), but is hy-
drolyzed after the addition of water (one- to six-fold
amount by weight, preferably three- to four-fold
amount by weight, relative to the total amount of sulfu-
ric acid used), by refluxing the several hours (3 to 10
hours, preferably 4 to 6 hours at about 100° to about
120° C.) to give the free hydroxyethylsulfonylmethyl
compound of the general formula (F):

5

10

15

(CHy~=S0O=—CH4—0S03H);

20
—2H12804

+ 2HyQ=—eer——>

NO,

- 25
(CHy~S02~-C2H4—OH);

NO»
F 30

Upon cooling to temperatures from —35° C. to 4-10°
C., the bis(hydroxyethylsulfonylmethyl)nitrobenzene
(F) is precipitated. It is filtered off with suction, washed
and, if necessary, dried.

For the final reduction of the nitro group, either an
aqueous reduction with iron (Béchamp reduction) or,
particularly advantageously, an aqueous hydrogenation
with catalytically activated hydrogen can be used. Not
only customary nickel catalysts but also commercially
available noble metal catalysts, for example platinum or
palladium on inert supports, preferably on activated
carbon having a high specific surface area, are suitable
catalysts.

The reduction proceeds at elevated temperatures
(about 70° to about 120° C., preferably about 80° to 100°
C.) in an aqueous solution or suspension in a few hours
(in 1 to 5 hours, preferably in 1.5 to 3 hours in the ele-
vated temperature range) quantitatively and provides,
at the reduction temperature, aqueous solutions of the
~ desired bis(hydroxyethylsulfonylmethyl)aniline com-
pounds of the general formula G or I (where R and X
are hydrogen), from which the suspended iron oxide
hydrates (in the case of Béchamp reduction) or the
hydrogenating catalyst can be advantageously sepa-
rated off by clarifying filtration:
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(CHy;~—S0O;—CyH4—=OH);
3H,
0 > 65

+

NO;

6

-continued
(CH;—S0~C;H4—OH)2

NH>
G

From the clarified filtrate, the bis(hydroxyethylsul-
fonylmethyl)aniline compounds, possibly after concen-
tration by distilling off water in vacuo, can be precipi-
tated by cooling to temperatures of —5° to +20° C.
and/or salting out with, for example, sodium chloride
or sodium sulfate and be isolated by filtration or centri-
fuging.

The vields and selectivities are in all steps surpris-
ingly high and, in most cases, almost reach the values
expected by theory.

The novel bisthydroxyethylsulfonylmethyl)anilines
of the general formula I (where R and X are H) are
highly suitable for use as diazo components for fiber-
reactive azo dyes having a particularly high degree of
fixation and thus make a significant technical advance in
this important class of dyes possible.

The examples which follow are intended to illustrate
the invention in more detail without limiting it thereto.
Parts are by weight, unless noted otherwise.

EXAMPLE 1

A stirred mixture of 1,000 parts of water, 350 parts of
1,4-bis(chloromethyl)benzene (p-xylylene dichloride),
437 parts of mercaptoethanol and 392 parts of potassium
carbonate is heated at 90° to 95° C. for 3 hours. After
that time, a uniform HPL.C chromatogram is obtained
and the starting material can no longer be detected. The
mixture is cooled to 10° C,, the precipitate is filtered off
with suction, washed with ice water until the filtrate is
neutral and dried in vacuo at 60° C.

This gives 512 parts of 1,4-bis(hydroxyethylmercap-
tomethyl)benzene of the formula

CH;—8—CH;—CH;—0OH

CHy=—S—CH;—CH;—O0OH

of melting point 90° to 92° C.

Analysis: S: 24.9/24.8% (calculated 24.8%); CI:
<0.03% (calculated 0.0%).

EXAMPLE 2

200 parts of magnesium oxide are added to a mixture
of 700 parts of 1,2-bis(chloromethyl)benzene (o-xyly-
lene dichloride), 2,000 parts of water and 756 parts of
mercaptoethanol at 60° C. over a period of 15 minutes
with stirring, slight cooling being necessary for main-
taining the temperature. The mixture 1S subsequently
heated at 95° to 100° C. for 3 hours, after which an
HPL.C chromatogram indicates complete conversion.
The mixture is cooled to 15° C., the o1l which separates
out 1s separated off, washed by stirring it in deionized
water and another phase separation, and the organic
phase is dried by distillation in a vacuum of 20 torr until
no more distillate comes over.
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This gives 1,030 parts of 1,2-bis(thydroxyethylmer-
captomethyl)benzene of the formula

CHy=—S—CH;—CH;—0OH :

CHy—S—CH>—CH3—0OH

as a colorless liquid which cannot be distilled without 10

decomposition.

Analysis: S: 24.95/24.85% (calculated 24.8%); Cl:
<0.03% (calculated to 0.0%).

EXAMPLE 3

The procedure of the previous Example 2 1s repeated,
except that 1,2-bis(chloromethyl)benzene is replaced by
1,3-bis(chloromethyl)benzene (m-xylylene dichloride)
to give, in a comparable yield, 1,3-bis(thydroxyethyl-
mercaptomethyl)benzene of the formula

15

20

CHy—S=-CHy~~CH;~OH 25

CHy;=~~S—CHyp—CH—OH

as a colorless, undistillable oil. 30

EXAMPLE 4

To a stirred initial mixture of 103.2 parts of 1,4-bis(hy-
droxyethylmercaptomethyl)benzene (prepared accord- 33
ing to Example 1), 20 parts of glacial acetic acid and 1.6
parts of sodium tungstate are added dropwise at 90° C.
over a period of 1 hour 168 parts of 35% strength aque-
ous hydrogen peroxide, stirring is continued for 3 hours
at 90° to 95° C. (an HPLC chromatogram indicates
complete oxidation), the mixture is cooled to 20° C,, the
precipitate is isolated by filtration with suction, washed
with ice water until the filtrate is neutral and dried in
vacuo at 80° C.

This gives 125.0 parts of 1,4-bis(hydroxyethylsul-
fonylmethyl)benzene of the formula

45

50
CH»—SO3—~CH3y~~CH;—OH
33
CHy~-S0Oy—CH;—CH;;—0OH
in the form of colorless crystals of melting point 213° to
215° C. Its purity (HPLC) 1s 98.7 %. 60
EXAMPLE 5
The procedure of the previous example 4 is repeated,
except that 1,4-bisthydroxyethylmercaptomethyl)ben- 68

zene is replaced by the same amount of the 1,3 isomer to
give 105.1 parts of 1,3-bis(hydroxyethylsulfonylme-
thyl)benzene of the formula

8

CH—S0Oy=—-CH>—CH»=—-0OH

- CHy—S0O;—CH3~CH;—O0OH

as colorless crystals melting at 111° to 112° C. and hav-
ing a purity (HPL.C) of 99.1%.

EXAMPLE 6

420 parts of 35% strength aqueous hydrogen perox-
ide are added to a mixture of 258 parts of 1,2-bis(hy-
droxyethylmercaptomethyl)benzene, 250 parts of 10%
strength sulfuric acid and 4 parts of sodium tungstate,
starting at 60° C,, at such a rate that the internal temper-
ature does not exceed 95° C. (about 70 minutes). Stirring
is then continued for 5 hours at 95° C. (checked by
HPLC for complete conversion), the mixture is cooled
to 10° C,, and the precipitate is isolated by filtration.
Washing with ice water followed by drying in vacuo at
80° C. gives 304 parts of 1,2-bis(hydroxyethylsulfonyl-
methyl)benzene.of the formula

CHy~—S0Oy=—CH;—CH;—OH

CHy;—S0O;—CH;—CH;—OH

in the form of colorless crystals melting at 116° to 118°
C. The punity (HPLC) 1s 98.4%.

EXAMPLE 7 (ONE-POT PROCESS)

700 parts of 1,4-bis(chloromethyl)benzene (p-xyly-
lene dichloride), 750 parts of mercaptoethanol and 1,500
parts of water are mixed with stirring and heated to 50°
to 55° C. 200 parts of magnesium oxide are then stirred
in over a period of 30 minutes in such a manner that the
internal temperature does not exceed 60° C., the mixture
is subsequently heated at 90° to 95° C. for 3 hours (ac-
cording to the HPLC chromatogram the starting com-
pound is completely converted), brought to a pH of 7.0
with 2n sulfuric acid and cooled to 60° C. 150 parts of
glacial acetic acid and 8 parts of tungsten trioxide are
then added in succession and 1,250 parts of hydrogen
peroxide, 35% strength, are then added dropwise over
a period of 60 minutes at a constant rate. During this
addition, the internal temperature must not reach 90° C.
Stirring is continued for about 5 hours at 90° to 95° C,,
until a sample shows a uniform final product in the
HPL.C chromatogram, the mixture 1s cooled to 20° C,,
and the precipitate is isolated by filtration. Washing
with ice water followed by drying in vacuo at 100° C.
gives 842 parts of 1,4-bis(thydroxyethylsulfonylmethyl)-
benzene of the formula

CH,—503=~CHy—CH,~OH

CHy~—SQOy=-CHy=—CH»—OH

in the form of slightly yellowish crystals of melting
point 210° to 212° C. and a punity (HPLC) of 96.9%.
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The procedure is repeated, except that 1,4-bis(-
chloromethyl)benzene is replaced by 1,2- or 1,3-bis(-
chloromethyl)benzene to give the 1,2- or 1,3-bis(hy-
droxyethylsulfonylmethyl)benzene in comparable yield
and quality. |

EXAMPLE 8

80.5 parts of 1,4-bis(hydroxyethylsulfonylmethyl)-
benzene are stirred into 612.5 parts of 100% strength
sulfuric acid, and the mixture is heated at 35° to 40° C.
until a sample shows quantitative esterification in the
HPL.C chromatogram (about 4 to 5 hours). 57 parts of a
mixture of 30 parts by weight of 100% strength nitric
acid and 70 parts by weight of 100% strength sulfuric
acid (so-called “M3 acid”) are then added dropwise
over a period of 4 hours at 30° to 40° C., stirring is
continued for 2 hours at 45° C. until the nitration is
completed (checked by HPLC chromatogram), and the
reaction mixture is then decomposed by pouring it into
2,500 parts of cold water. The resulting aqueous acidic
solution is then refluxed (about 110° C.) for 5 hours to
hydrolyze the sulfuric ester groups, 5 parts of activated
carbon are then added, the mixture is clarified and the
clarified filtrate is cooled to 0° to 5° C. with stirring.
The resulting precipitate is filtered off with suction,
washed neutral and dried in vacuo at 80° C. This gives
89.0 parts of 2,5-bis(hydroxyethylsulfonylmethyl)nitro-
benzene of the formula

CHy=S0Oy—CH»—CH;—OH
NO;

CH,—S50,—CH;—CH,—OH

in the form of colorless crystals of melting point 125° to
126.5° C., the purity of which (HPLC) is 98.8%.

- The procedure is repeated, except that the “M3 acid”

is replaced by 17.5 parts of 989 strength nitric acid to

give a comparable resuit.

EXAMPLE 9

Example 8 i1s repeated, except that 1,4-bisthydroxye-
thylsulfonylmethyl)benzene is replaced by the 1,3 iso-
mer to give 82.4 parts of 2,4-bis(hydroxyethylsulfonyl-
methyl)nitrobenzene of the formula

NO3
CHy;—S0Oy—CH,—CH;—OH

CHy—~-SOy~—CH)=—CH;~—0OH

as slightly yellow crystals of melting point 211" to 212
C. having a purity (HPLC) of 97.9%.

EXAMPLE 10

Example 8 is repeated, ‘except that 1,4-bisthydroxye-
thylsulfonylmethyl)benzene is replaced by the 1,2 iso-
mer to give 85.4 parts of 3,4-bis(hydroxyethylsuifonyi-
methyDnitrobenzene of the formula

10
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NO»

CHy*=-S07—CH;—CH~=0OH
CH,—S0y—CHy—CH;—0H

as colorless crystals of melting point 126° to 128° C.
having a purity (HPLC) of 98.2%.

EXAMPLE 11

100 parts of 2,4-bis(hydroxyethyisulfonyimethyl)m-
trobenzene are added at a constant rate over a period of
30 minutes with stirring to a mixture heated to 80° to 85°
C. and consisting of 40 parts of iron powder and 200
parts of water, the reaction temperature being main-
tained at 80° to 85° C. during the addition. After the
addition is completed, stirring is continued for 30 min-
utes, the pH is adjusted to 8.5 with aqueous sodium
carbonate solution, and the mixture is clarified while
hot by removing the precipitated iron hydroxide. The
filter residue is washed twice with a small amount of hot
water. The combined filtrates are subsequently concen-
trated in vacuo to 150 parts by volume and subsequently
cooled to 0° to 5° C. with stirring. The slightly brown-
ish precipitate is isolated on a nutsche filter, covered
with a small amount of ice water and dried in vacuo at
60° C. This gives 84.7 parts of 2,4-bis(hydroxyethyisul-
fonylmethyl)aniline of the formula

NH-

© CH;—503—CH;—CH;—~OH

CHy—S0,—CH;—CH;—OH

of melting point 183° to 185° C. and a purity (by diazoti-
zation) of 99.5%.

Analysis: C: 42.6% (calculated 42.72%), H: 5.85%
(calculated 5.68%), N: 4.05% (calculated 4.15%), S:
18.95% (calculated 19.00%).

EXAMPLE 12

Example 11 is repeated, except that 2,4-bis(hydroxye-
thylsulfonylmethyl)nitrobenzene is replaced by the 2,5
isomer to give 2,5-bis(hydroxyethylsulfonylmethyl)ani-
line of the formula

CH;—S0O»—CH>—CHy;—O0OH
NH>

CHy~~S0O»=—CHy=-—-CH;—0OH

as beige-colored crystals of melting point 196° to 198°
C. in comparable yield and quality. The formula given
above is confirmed by elemental analysis.

EXAMPLE 13

A hydrogenation autoclave is charged with 3,000
parts of water and 150 parts of 2,5-bis(hydroxyethylsul-
fonylmethyl)nitrobenzene, and 10 parts of noble metal
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catalyst (5% palladium on carbon) are added. The auto-
clave is sealed, and the gas space 1s freed from oxygen
and nitrogen by purging three times first with nitrogen
and then with hydrogen.

Subsequently, 40 bar of hydrogen are injected, and
the mixture is heated to 90° C. The hydrogen pressure is
maintained at 40 to 45 bar by constant additional injec-
tion of hydrogen. After 2 hours at 90° C., the absorption
of hydrogen ceases. The autoclave contents are cleared
from the catalyst while hot through a pressure filter,
and the filtrate is cooled to 0° to 5° C. with stirring. The
precipitated colorless crystals are filtered off with suc-
tion, washed with a small amount of ice water and dried
in vacuo at 60° C. This gives 110 parts of 2,5-bis-(hy-
droxyethylsulfonylmethyl)aniline of the formula

10

15

CHy—S0O,—CH»—CH;—O0OH

NH> 20

CHy=S0Oy~~CH~—CH—OH 15
of melting point 198° to 199° C. having a purity of
99.9% (determined by diazotization).

EXAMPLE 14

Example 13 is exactly repeated, except that instead of
3,000 parts of water the aqueous mother liquor (about
3,050 parts) formed according to Example 13 and in-
stead of fresh catalyst the palladium catalyst separated
off from the hydrogenation mixture by clarifying filtra-
tion are used.

This gives 122 parts of 2,5-bis(hydroxyethylsulfonyl-
methyl)aniline of melting point 198° to 199° C. and a
purity (diazotization) of 99.8%. ‘

EXAMPLES 15 TO 23

The procedure as described in Examples 13 and 14 is
repeatéd, using each time 150 parts of 2,5-bis(hydroxye-
thylsulfonylmethyl)nitrobenzene as well as each time
the aqueous mother liquor and the palladium catalyst of
the previous batch to give each time about 128 parts of
2,5-bis(hydroxyethylsulfonylmethyl)aniline of melting
point 197° to 199° C. and a purity (diazotization) of s,
>99%, i.e., mother liquor and catalyst can each be
recycled at least 10 times without deterioration of the
product or reduction of the yield.

EXAMPLE 24

The procedure of Example 13 is repeated, except that
the palladium catalyst is replaced by a customary plati-
num or nickel supported catalyst to give 2,5-bis(hydrox-
yethylsulfonylmethyl)aniline in comparable yield and
quality.
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EXAMPLE 25

The procedure of Example 13 is repeated, except that
2,5-bis(hydroxyethylsulfonylmethylnitrobenzene 1S
replaced by the 3,4 isomer (cf. Example 10) to give
3,4-bis(hydroxyethylsulfonylmethyl)aniline of the for-
mula

65
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CH;=-S0O»—CH,—CH;~~0OH
CHy—SO;—-CH;—CH;—0OH

in the form of colorless crystals of melting point 168° to
171° C. having a purity (diazotization) of 99.2%.
We claim:

1. A bis(thydroxyethylsulfonylmethyl)aniline of the
formula

(CH;~—SO2~~CH;—CH;—0OH);

NH>

in which the two side chains —CH;—S0O,—CH;—CH-
2—QOH are in the ortho-, meta- or para-position relative
to one another and the amino group is in the 4-position
in the case where the two side chains mentioned are in
the 1,2-or 1,3-position.

2. A bisthydroxyethylsulfonylmethyl)nitrobenzene of
the formula

(CHy~~S0O3—CHy;—CH;—O0H)»

NO»

in which the two side chains —CH,—S0O;—CH;—CH-
»—OQOH are in the ortho-, meta- or para-position relative
to one another and the nitro group is in the 4-position 1n
the case where the two side chains mentioned are in the
1,2-or 1,3-position.

3. A process for the preparation of bis(hydroxyethyl-
sulfonylmethyl)anilines of the formula

(CHy—S072=CH3=~CH,—0H);

NH>

in which the two side chains —CH»—S0O»—CH>»—CH-
7—OH are in the ortho-, meta- or para-position relative
to one another and the amino group 1s in the 4-position
in the case where the two side chains mentioned are in
the 1,2-or 1,3-position, which comprises reacting 1 mol
of xylylenedichloride (1,2-, 1,3- or 1,4-bis(chlorome-
thyl)benzene) with at least 2 mol of mercaptoethanol at
temperatures from about 40° to about 150° in an aqueous
medium in the presence of an acid-binding agent to give
the corresponding bis(thydroxyethylmercaptomethyl)-
benzene of the formula
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CHy=—S—CHy>—CH;—~0OH

CH,—S~—CH;—CH,—OH

in which the two side chains are in the ortho-, meta- or
para-position relative to one another, oxidizing this
product with at least 4 mol of hydrogen peroxide at
temperatures from about 50° to about 120° C. at a pH
<7 in the presence of tungsten(VI) compounds as a
catalyst to give the corresponding bis(hydroxyethylsul-
fonylmethyl)benzene of the formula

CH~—SQOy~CH;~~CH>—OH

CH;—S0O—CH;—CH—OH

in which the two side chains are in the ortho-, meta- or
para-position relative to one another, converting this
product with at least 4 mol of anhydrous sulfuric acid at
temperatures of about 30° to about 45° C. to the corre-
sponding bis(sulfuric ester), nitrating the latter with at
least the stoichiometric amount of high-percentage ni-
tric acid at temperatures from about 0° to about 60° C.
to give the bis(sulfatoethylsulfonylmethyl)nitrobenzene
of the formula -

(CHy=S0O9=-CH7=~CH>—0S03H)>

NO»
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in which the two side chains —CH;—S0O,—CH;—CH-
+—-0SO3H are in the ortho-, meta- or para-position
relative to one another and the nitro group is in the
4-position in the case where the two side chains men-
tioned are in the 1,2-or 1,3-position, hydrolyzing this
product after the addition of water by heating to give
the corresponding bis-(hydroxyethylsulfonylmethyl)ni-
trobenzene and reducing the latter, after isolation of the
intermediate, to the corresponding bis(hydroxyethylisul-
fonylmethyl)aniline.

4. The process as claimed in claim 3, wherein the
acid-binding agents used are the oxides, hydroxides or
carbonates of the alkali metals or alkaline earth metals.

5. The process as claimed in claim 3, wheretn the
oxidation is carried out in the presence of sodium tung-
state or tungsten trioxide. |

6. The process as claimed in claim 3, wherein the
reduction with iron is carried out 1n an aqueous me-
dium.

7. The process as claimed in claim 3, wherein the
reduction is carried out in an aqueous medium with
catalytically activated hydrogen.

8. The process as claimed in claam 3, wherein the
hydrolysis is carried out by refluxing to temperatures
from about 100° to about 120° C.

9. A compound of the formula

(CHy~SOs~~CHy—CH;—OH)>

N(Y)

in which Y denotes a hydrogen or oxygen atom, the
two side chains —CH;—S0O;—CH;;—CH;—OH are in
the ortho-, meta- or para-position relative to one an-
other, and the N(Y); group is in the 4-position in the
case where the two side chains mentioned are in the 1,2-

or 1,3-position.
* X %X %X X%
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